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(54) mw<D&ffi mm&.WM**ntt : ? 



(57) 

*>/c9 (4n + 2) * (n : eiftft) 3 3** 

— 3-OUx> K»3 1 a«k. iS^^3 2©HjSlfiia 
nxo v h 3 5— o^/c0 (4n+2) *-><DSS 
fc*J||-=i-f JUx> K«3 2ai^*Ci*«fii 

T© l* - ". a-f^>FB3 1 a, 3 

2 aecfc^S*saK*3 3ra<D^&£K±T*S. 





(2) 



Til** 1 ] m&ox* vh (35) *#oBje*tt 

f 4> (32) £ . wTKHfi-?-!*^ (32) ecK4I3 ft/cfi 
'j &<D^tFl*Sfe ( 3 3 ) fe«f»LTttSBse^^£feW \ 

■! r ^OTfffiga^wg teBg^-tc fee >r . 

■-*«i8eHS-?«3W6C***i^— ( 3 1 5 ) «. 
Sfr#<D#*g (31 1 ; 313) (31* 
2, 3 2 4) i*««l/"C«ffiStir*J.O, j 
-oOb?iI2XD 7 h (3 5) ffi»3«08«( 

(311, 3 13) o>^*»fiSr*ifrsE*«ai#,(3 f 

3 ) <k. (3 1 2. 3 24) CD— Sfefli 

jssrawss«su»# (3 3) iaMHtsn-ci***:*'* 



/ 



ao 



-Tff35i2l Htexoyh ( 3 5') —o*fe-*> T4~n ' 
+ 2 ) * ( n : S£&> Oflse^m^^ (33) #IES 
C i «r»«iT-5lll«31 1 CCEttomWJBJt 

Cff^3 ] »»<D^O * h (3 5) 4»oBE^ft 
*l> ( 3 2 ) KKHJE^HfeO (3 2) CC««Sti/ca 
tt<DS»i»«* (33) ***UT**B»?*W£** 20 

iMBIIJE^Hfc'fr (32) CCtt. MB* a ? h (35) — 
o&/c9 (4n + 2)$(n: ££§ft) <Dm&&%M& 
(3 3) ^igg$n, 

WEBE-Wfefc (3 2) OW^rfilttDO— *6CJ^fiSS 

n. nrss«5cU9# (3 3) o««»*^ficcKaor«c 

£31— n-OUX> (3 la) i. 

mSBKrf-#b (3 2) <DI**loI»ffi<Dft*CC«Bt$tl 

S3fiC3-f;n>FS (3 1b) tZffiz-. 

fjie^rn FW ( 3 1 b ) <C*t»T. flTiSflSSl 30 

(3 3 > tt. **3«©«« (3 11. 3 13 ) i& 
«<D«fg (312. 314) i^S^r^«fc 

nt i > * c t t Tzmmmimzm&omm*. 

[811*314 ] fjfeSSftfgf* (33) m&M 
— 3-OUx>F# (3 -1 a) K*5lr»TW. *->SB(3 
31c. 3 32 c, 3 3 3 c) CC«fc9fc3*lT:fe>), 

3-OUX>F« (3 1b) «C*Jt»Ttt % «^CC 
J:r>T^$ti-C^-5Ci^^S4iT6iW*513«:IEi£© 

[sf*il5] WSS^n v h (3 5) rtCC*it»"CWS2« 40 

tugft (33) i*&2mcc0aE8i§*i. 

-Obx> F» (3 1 a ) Kfcyt , «?ffi«» 

•jjjLs^isrr 5 ^*^ h (3 5) f^toiSfSiC - 

««^60i5WJIi*iffi0^a ? b (35) ft-CCOg 
C3-3J tfg^htfel.- ^ 

lassstra F» ( 3 i b ) fcfco-t, Mssmm 

2f $ (33) — <DZ a v b (35) 1*3 "£®EW|fi]* 
»(SH|iJ^6JSS5C®^rifil2S!f^*tcffitf§ti. RCrS^o 

?f (3 5) ^i&wcxra^iaifcwsort^srsE** so 
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^ (3 3) #^SftTt»*C£*»«£T*8«#E 
3 £ fcttM*S 4 {CKttOSWEXiWMW^BS^ . 
[s**)g6 ] ffifSBtt«(D«Sl (312, 3 1 4 ) tem 
82Ma«<JM*« ( 3 1 1 , 3 1 3) JCK0H*tlTl»S 

c i i r -5 ss*3i i a> h mm 5 <di > rn*p 1 o 

5) (4n+2) £-> (n : 

i«Sft) -C**Ci*»«iT*lll*I2a6>6l«*«6 

[ga*JB8] «riaHs-?-«««. Mia^n^h (3 

5) — ofc/cD (2 n + 1 ) (n : 

SiBtt) r*S#»c2#»l3*i. C<D2#«IS*ifc*£ 
IRttEMffifc S JVC l » S C 4 <fc T * 8»3*JJt 2 6 
8t*316<D^rn^ 1 -3CCSEtEO»IfflSt*#B«*OH 

[K4HOWtB&ll»i] 
[0001] 

[0 0 0 2-]. 

[0003]-tr^^>h ^rfflC »fcmWfflJS*«««©H 
^ilTU, I^^9 2/06 5 2 7^O7U 
y h ( 1 9 9 2) KSEtt©«fiEa*»6ftTt>*. ±SE^ 

fit. ffl<rO^OSIc^»^*PJJ««fiP«:»£&0 
[0004] 

[*W«RU«t^itS»l 11^13^9 2/0 6 
5 2 7^07 h ( 1 9 9 2) T«. Bl 1 3<D<fc^ 
frC, OioOXD ^ hrtO^HBflH4rtliffliJ6C22|s:roig 

U-Cl>*. HI 2Ccl«»<D«i»tt«H*^r. cc 
*/c. HI 2©S8«ttEll 3 0ACD{i@CC^Acn*CC^ 

s««i*t«ffi$ns 1 u. mmtc 



[0 0 0 5] S^O-fe^>htC«, |51D^ 
t££^/c&&<£^**fe^> h 1 0 5#^£*-iTC> 
C(DS*-fe^>H0 5tl ^O2#<0iE*§£{$ 

C0 0 0 6) ufru c©tae*aiBrtt, irxoxov 

«S»€raWS»T4fe«>K:. »*-fe^>> h 1 0 5 <h« 

ffirii. lJSit>i2l^^r^^^H 
0 0. 2J3#£3JiJ#££&&T*^-fe^>M 0 

l*£tf3Jafc£4Efc£*iS«TS«B-te 1 

0 2£/8t>rc><5 0 

[0 0 0 7] «?.Offl*ffli0TO2*O?ia 

»xi. X2e^t^cw. 2*<Dm&*#j*>h 

1 o 3 i 04 <b^c>e>nrc^. & 

rT+l J *©S»-te^>>H*^*iTS. C<E><fc^ 
ft 0 £l» Wfc-fe ^ > h ££^<!: T-St&fiTC 

[0008] **. a«awort««jB. «*wi»jo 

cn-cii. iw£rs«m*«^oro* 
^@ieur. s*-fey>> h*3-f^x> Kcc*jc»r« 

5C {£&<D JI *: ft T <fc 9jcpE? £ $y * 

e<*9. «*fiMBOIfi»3WH!iitt*. C<D tab. m 
[00 101S&. I*lPl©JS*4SiTSi. 

>*s?ns-c*s^ 4 o»tto«fiw*« i *o ^ hp^ 
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[ooi l ] 3^;ux>Ftc*sW2,s*-fe^ 

[0012] *MBtt. R^-fe > h©»*5Ptc < t 
[0013] #&9J(i. jg&o-tr^y ^ F <D&^f13Pirt* 

[00 14] 

m*a i KEttoMircii. as-?««cc$*n* 

( 3 1 5 ) Si. (311. 3 

1 3) i 3 1 2. 3 24)i*«K0t* 
j&S htfc 9 » — ocd^o 7 h (35) rtJCtt. m*a^ 

<o*« 011.313) o—as*«ifisr 

30 ( 3 3 ) t . (312, 3 24) <D-^^t 

J5W**«W* (3 3) £*«g$tlTl^C<b^aft 

[0015] cn&C£ 0 . Sti^O^m (3 1 K 31 
3) i. (3 1 2. 3 24) i^rigS^^r 

' OioOftiWIjg (3 15) %ft$LhX^2>fr?>. m& 

;jtt<D^CC*5t>r«. ^n?F (3 5)-^/c0 (4 
"n + 2) * (n : (3 3) ^b£S$ 

htl^Ci^iUl^. cntc<i:0. (4n + 

40 2)2^(6. 10. 14 ) iCvo/c. 

(33)^^D?K35) rt6CEaL"C#tt 

[0016] 3S^l4«:lS«StCr)^B^cc*5C^Tti. 
ft (3 3) £'^0©«ttSi. *-3-fAx>F« (3 1 

a) ec*ji»Tttii«iSi€:at»rastir*5 0. irn^ 

(3 3) ttU^«0-fe^y>h (3 3 1. 3 3 2. 3 3 

3) atM$no. -eur. ^—n-f ;i/x>F# 

50 Ola) CC4o*or ii. U¥ttt ^ > h ( 3 3 U 3 



(4) 

5 

32, 3 3 3) CD*->2(5 (3 3 1 c. 3 32c. 33 
3c) T^SUStf (3 3) Zllstft&mZtiZCtttj: 

»H3-r;ux>KP (3ib) 6c*ji»r» % 

(3 3) £0Ltem&C£iXmmZtl*>Ct 
ttihifi % ttm# (3 3) £5 lOS^tt*!^ -r * 
x>F» (3 1b) CC»*3-e*C£a*C**©r. H 

CO 0 1 7 ] st^l5tCgB«£cD^Hjr63:, ^P^F (3 

5) rtcc*jc»r«5W# (3 3) i*a*ffii«co*i5?JS 

3-OUx>FS Ola) K*Hr»T«M3W* 10 
(3 3) tt— <D*n ? F (3 5) rtTOS^rSJ^Bffil 

*»6©ffiMJW<fctt©*n 9h (35) rtTOSWifi* 

rteM^e^E^wst^orftsw^** (33) 

b) «C*l,>T»«K* (3 3) F (3 5) 

nn&£*a? h (3 5) *»6f#cjfra^ifijecH«i/r 

c»*wwi(*(3 3) i^o^sasntt^ci^ 

[00 18] C**i5t£9, *-3-r^x>K» (3 1 20 
b ) fc*l»-Ctt. S*a« (311. 313) tWt ( 3 

i2, 314) t&fg&utcmm (315) z&ficrz 

(3 3) O 

■ S. *fc. xa? h (3 5) *fcD©*aWM* (3 3) 

fcfltfiSTtt. j*— a-OfcxVKW (3 1a) CCbl»T. 

-O^a 7 h (3 5) <T>&9mmt1k<DXV v F (3 

5 ) OftrtSliC^SSSWS^-fe f > h (33 

1) fcC<fc9^l££*l. **tS»J: , 3 l»/cWrtflW«C*S 30 

m%m&£fe<DXV v h (3 5) cOSrt^JlcfcO IMtc 

WW-«ec*^SSWI(**«*-b^y>K (3 32){C<fcO 

ffeOXO v h (35) OSrtSJlcfc 0 2»/cW*HM«:a> 
il^Wty^>h (3 3 3) tCfcOJBfiXeft 

[0019] <£o"T. *-feSO<> F (33 1 ) £*-fey 
y> h (3 3 2) i'Jvfe^OO F (3 3 3) CD£->2& 

(331c. 332c, 3 3 3 c) 3#** 
5x.T|5]s^txn ? h (3 5) tc^A"C#^>. 40 
•fe^y > h (331) i*-fe^> h (332) i'Mr 
0\y > F < 3 3 3 ) ©*->2B (3 3 1 c . 332c, 
3 33 c) *>C£b'5J&'C$>2>. 
COJ:^fiCHS-?#®*1ifiW€>i. *-fe*V>h (3 
31) <h*-fe*V>h (332) £/Mz^>F (3 3 
3) iJB«*«»^S*^-b^>h J &5*CC»i^Ci 
#-C*a. fcLb«cJ:9, Se>CcSge*iStf>. Riga* 

[0020] M«a6 «cfitt©*9!rtt, -tt«o«a 

(312, 314) «Sfa£©«!ia (311.313) 50 
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teMW^feW-Ctt. iS^titt^a^ h (3 5) — o& 
/c0©^->» (4 n + 2) (n : §**&) "C 

( i ) om&oatei* *fc«wc. «»<Dis»©^ 

Ola, 3 1b) CC*t>T=F&tt< , aWWttffiKCC 

[0 02 1 ] 8 CCffilSOIWCtt, 

XD ^ F (3 5) — O*fc0©*->tt# (2n + 1 ) 
(n : &im) -C*&*«ec2»«Sn, CCD2 

cnwo. mffi^^itMtt ( i ) <om»oa 

i&£tt&, =i-OUx> F (3 1a. 3 1b) lCi6l>-C=p 

[0022] ±eow§artotr#«. 

[0 02 3] 

®. H2*€>H8tt*llte«3B©H3eTOSHBar* 

[oo24] xmb&wmm 1 », uc«< 

H«^2 4. «B£l/T»<laHE*3<fc. BS-7-2Mtf 

9. 10.&&7y>ll. 12^Ix.tl^. ^>t7 
F6». y-»;2 0«:^M$ti. £MW.Lcm*&2 titc1& 

[0 02 5 ] 7 >f^d<-Jl'37 7 

7«. + 7 F6CCjffl«en/c^SR7 14sJ:VsKxS 
7 1 CDM^J:0^rSlCC5iO*^7 r ^^^SI57 2, RC^ 1 
2<l©m«a«aP7 3 GC J: flAWcS JVC t> 3. ^^^> 

^^^>^4 0^M]B§l5tCiJ. P5£^2CD^— 
a-f^x>F«3 1 aiW— 3-f;^x>F»3 1 biO 

a*rfii«-««:»ico-c^aao9f tB?L4 2 swkw e>nt 

[0 02 6 ] 2 '<* , HS-7«'C» 3 2 i , iS^tt 

*C»3 2tC^fiJt$n/c^a v F 3 5f*JCCg2©S n/cHRO 
«»«(t«c J: 0*fi£StiS i, 3 
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i(C<fcf3*fiSS*i-5. B2ttB£*2<D»»8jfc«ffi 
B. H3ttBE^4>3 2e««$*i*-fey-rf>F3 3 

B2CCin'rJ:5*c. 

[0 02 7 ] BS^0e4>3 2<D*P ? h 3 5CC^{I$n 

£fc. — CDXQ » h3 5rt06*©«»SS*tt. © 
S*tt*&3 2©S*fflfcWOTrtffj3fc6» 1 IS. ^2 

^4i, msn, m6ji<Diir— ^jccie^i 

JSBSSrSi. H3 5rt<Ofl8«SI(t«. 

;Ux>F«WC*C»TjS«3*rCC»£. iS^ft^3 2 0 

z^xz^o&fmwtmmztix^h. *fc. as*- 

2©~-#©SS3&©=' -f a>x> F8Wc**i,»Ttt, 2 

[0 0 2 8] &*Uv h3 509©i;fc©W3U>{*tt. W 
SO^StS ^J8ftl/cffe(0XU 7 h 3 5ft<D 1 #<Dffe<D 

^fc&CC, — <E>*a 7 h 3 5rt©FffS£<£>©<DMj£fc 30 
tt. ^CD^St^^Stii/cffeCD^n 7 h 3 5F*9<DffeO 

[0 02 9) WiLtf . — <D*n v b 3 SftCDJfl 1 
mig{*3 3 1att, BJWfc&3 2©B#8tlal0:&|6]«c;i6] 

1^($3 3 1 b <t*f£&l/Tl>£, RIKCC. — <DXa 
7 h 3 5fi<Dfl2)§<D^\.2£{*3 3 2 aliit+tt^3 

20B#ftil*)^[filw:i fi iWT l^&fc'? ^gtftfcffeoxn 

v b 3 5rt©»5»©«a^*3 3 2 b<b, -eOT— CD 
*a 7 h 3 5rt©3&3»©«SW<*3 3 3 a «B3t-?fife 40 

^a ? h3 5rt<DJMJI<D^mi£#3 3 3 b 

®ftftizmuxmfaC<iL&TZn^&ttt*:Z:T£ 5 

[0 03 0 ] C4i60»*3a:r«»a»«ftt. © 

C^CifCctO. £->SG331c, 3 3 2 c, 333 
c^St^Citg^n^. St-5tlS^3 2 

2f©*3|HC*H>Ttt. £T3/i£>^wgf*£3r4JI<D 50 
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5 B<D*»«* i *iUK*I#Btf C <t <b & . 

fcc*3 2©-*«8SBcc*i^rtt. *r*<cr«a**o 
r««w*<D««»«c^0B*ns. m3iso^^{* 

#2B®M*tt£3*5»©M»tt±®tS 
3ttCCJ:«3*B3-rJUx>FaWgBRSn. SI 1 AO^fUg 

[0 03 1 ] — 75T. -<£*a 7 h 3 5^(0^2 MOM 
^3 3 2 a(t B£?ft<C'3 2 ©BSfrisI *3 «A(Cfttt 

ri^@t*7^ssin/ , c, ffecoxc-j i-3 5rt©ari»© 

ME£UM*3 3 1.a' £**f*fct;TC>3. — ®* 

P 7 h 3 5 rt©#3 «©flMWH*3 3 3a'{i. 
0£<fr3 2 ©KBW@ 0 JsfalcfaVX 1 »St 7 ^giftfc 
{QXDZVy F3 5rt©S&4BOS£«#3 3 3 b' 

— O^ny h35rt©JW5JSO«SaW*3 3 2 
btt. BS^«4:»3 2 0^IfiJtCJfi3^T 1 

b* v *Mfttc1&<DX D y b 3 5 F*9<0^ 6 Jf ©«aa5f* 3 
3 1b' i*t*<cLT^S. -ei/T. C*i6<D^va?ft 
ttB3e«W>3 20Dftb^IfiJ©ffe^<D^SWC*J^"Cft^tC 

[0 0 3 2 ] '&~?X . BX^HK4>3 2 (Of&^CD^&Cfe 
M 1 MOMiiHE^»2MOMW&^ 

<r««T*iB*»i, m5JS<D^m^<*t^6IS<DSm 

lBO*S»*illI2B<0«5Ra»(*i©»tt. ^3iO 

ji/x>F^ex$ns, 

[0 03 3 ] COi:9CCB£7ft'&3 20f&^0«gpCC 

ft<S^rfiicc^TEBSns. a»<D«UM 
CC. ^IIBO««aE^im6®©«mSI*i^ -SCO 

&&m&%m$xj^&Kmzi,xuz>te#jty v 3 3 

MO«a»#i^O«W**tt«UW!KfiW(/ 
rtt*4»-fe^>>h 3 32«CJ:»)ll«Sn. ^3@CD^ 
i « 4 /I O^m??^ i *JHI^*^{J(i u 
9*S«cisBBl/T«:S^*yy > b 3 3 3«:j: QBfltdti 

[0034]A-fe^>h33 1 i4 3 H?^^>h3 3 2 
i/h-b i'V > b 3 3 3 t ?j<>b3 3 £ttf&-§r 
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■fe*y>F, l®a±2W&£*««T**->SIS. 2 
£ 6*- ^> > h 3 3 i 

[0035] ««ft«a* 3«««©5 9© i tsr** 

JB£lj£MM. »2JB«:IHt»Ktt. *3JB*lffli»*«ft. 
#4B£2£1MI. #5JB£*l>«8L »6JB**C»R 

^;bi>F»3 1 aT*0. T&#&^*S2?'J0Tfc 
SJKla-f iUx> FCf3 1 bt*^. HO**6C 

[0 03 6] ^r. H4«:**T«t:5«:. t^>H33 

£„ JKl=i-f Jl/X> F»3 1 bK*lC*T. — <DZOv F 

^6ffi/cm2jBo*sai<*oaa««HS : ftt^3 20^ 

6ti&fc3n»Qra«{*©iSM<fc. i/c, —CD* a? F 
^e>m/cm6li0^^i*O^SC«l^i^^3 2<DB£ 

fit^o^rsiccr^i^-c lBSffif ??»ti/cffeoxa v F*> 

[0 0 3 7 ] *fc, EI5CC7r*TJ:$ec. »-=i-OUx> 
F*¥3 1 btc:tel>T, — CD*a? h*»6tbfc»4 JS<D^ 
SW(*<D«SWiHS-f-ftC*3 2 0B#ltiiD^CCffi]^r 
l^@fc"? ^tt/£ffe<E>*n ? h^6iiS/cm3JiO^^ 

^^sui^^ns, fir. h^/co 1 * 

2 3 1 2jWBfifcS*i*. KWCC. B 

3#^3 1 3#M$tl. H7tt:jj*TJ:5CC. XD? F 
*/c9 1 *->O3K#<0»4#a3 1 4#JfcJ&3ft&. 
[0 03 8 ] C*l&EI4 3&>6IS7CMMl3 1 1-314 

SSct^f^K* *i«*3 1 lQiSSBXX l <b 

92^83 1 2©ag8BXX2£. »2«H3 1 2<D*8SP 
XX3£3*3««3 1 30^sPXX4 i. 5?3£IS3 1 
3<DS£SPXX5 £S*4«a3 1 4 0SSsS|JXX 6 i^att 
*U-C. *a FfcfcO 6 *-><D#*H3 1 5 

[0 0 3 9 ] C<DX*IO«artt. »#-fe*V>F3 3 
r*S*-b^> h 3 1 1 . 4Hz$OOF3 1 2fe<fcy : 
/]vfe$OOF3 1 3 £tt»tK#Sfc^Tl»£WfHz^y 

> f«, mimm3 1 i^xxi ±j?i2#i§i3 1 2 

OJgSBX X2i * * - WT £ -b ^ > F 

3 3 5, ^2^a3 1 2Q^iPXX3 i^3#^3 1 3 
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<D&&x X4i extrr-s * - s * y > > f 

3 3 6, »3««3 1 30^SUXX5i^4#^3 1 4 
<DiSe3BX X 6 £ S £ - Wf 5t^>h 
3 7. «!UaX l£WT*-fef>>h3 3 8*J:CMM 
MX 2 S * > h 3 3 9 © 5 or* 4, 
^y>F#oOCC$l;t6*l£C<tW:. -X<D<fc ^tCifc^-C 

[0 04 0 ] H4CC7nT»l*a3 1 1 tt, Jafi© J: 5 

10 4f(D^o-; F3 5CC#AS*rC<r»**-bS^>F3 3 
2(D*->S&332 c*WKTSC<!;<c<fc-5T»SC <t 

H 5 CCnVT* 2 *« 3 1 2 tt, ±&<D 

§i3 4 n v F 3 5 CC*iA e tlTt,* */Hz > 
>3 3 3©*->8B3 3 3 c £#l&rT£C <htCJ: oTff 

[0 04 1 ] Place, 06CC7jVrS&3#&3 13tt, « 

CD^a^r F3 5«C»AS*i"C(r>S*-fe^>h3 3 1<D 
20 #->2B3 3 1c£, *0-CH7«C^r*4««3 1 4 

w, i§i4Soxa? F3 5«:#A§tirc»2>/h*fey 

y> h 3 3 3(D^->§i53 3 3 c^WKtiCiiCJ:-? 
[0 04 2] *0T. «Kl/c*»i'H«r. ±^(D<fc 

^eca^ccs^r^c^ficj:o. i*ot«3i5^ 

i*©#»ecr*c±-c\ #^3 1 5«r«fiRr»*. * 
(D/cest). ^^^>Ftt5or*$. X+SilB] 
30 accur, £1>CC1 2 0Sro(M<DW5XD7 htc 

y«. zffitfeastis. x«o««six i . *j<tana 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To conduct jointing work of 
a plurality of segments by means of an automatic device 
suitable for mass production without need for manual 
work by a worker, by forming a single phase of winding 
out of a lap winding and a wavy winding mixed with each 
other. 

SOLUTION: This stator of an AC generator for vehicle 
involves a stator core having a plurality of stators and a 
stator winding formed by connecting a plurality of electric 
conductors mounted on the stator core. A single phase 
winding included in the stator winding is formed by 
connecting lap windings 31 1, 313 and wavy windings 
312, 324. The electric conductor forming a part of the lap 
windings 31 1, 313 and the electric conductor forming 

part of the wave windings 312, 324 are disposed inside one slot. It is thus possible to conduct 
jointing work of plurality of segments by means of an automatic device suitable for mass 
production. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A stator core with two or more slots (35) (32) The stator winding which comes to connect two 
or more electric conductors (33) with which the aforementioned stator core (32) was equipped. The coil 
(3 1 5) of the phase of 1 which is the stator of the AC generator for vehicles equipped with the above, and 
is contained in the aforementioned stator winding The coil (311 313) of a lap winding and the coil (312 
324) of a wave winding are connected, and it is constituted, in the one aforementioned slot (35) It is 
characterized by arranging the aforementioned electric conductor (33) which constitutes a part of coil 
(311 313) of the aforementioned lap winding, and the aforementioned electric conductor (33) which 
constitutes a part of coil (312 324) of the aforementioned wave winding. 
[Claim 2] The AC generator for vehicles according to claim 1 characterized by for even the 
aforementioned slot (35) hitting (4n+2), and arranging the aforementioned electric conductor (33) of a 
book (n : natural number). 

[Claim 3] A stator core with two or more slots (35) (32) The stator winding which comes to connect two 
or more electric conductors (33) with which the aforementioned stator core (32) was equipped. It is the 
stator of the AC generator for vehicles equipped with the above, to the aforementioned stator core (32) 
Even the aforementioned slot (35) hits (4n+2), and the aforementioned electric conductor (33) of a book 
(n : natural number) is arranged. The first coil and group (31a) which are formed in one side of the shaft- 
orientations end face of the aforementioned stator core (32), and come to arrange the connection of the 
aforementioned electric conductor (33) to multiplex, It has the second coil and group (31b) which are 
formed in another side of the shaft-orientations end face of the aforementioned stator core (32), and sets 
in the second coil of the above, and a group (31b). the aforementioned electric conductor (33) It is 
characterized by connecting so that the coil (311 313) of a lap winding and the coil (312 314) of a wave 
winding may be intermingled. 

[Claim 4] Connection of the aforementioned electric conductor (33) is the stator of the AC generator for 
vehicles according to claim 3 characterized by being made by the turn section (331c, 332c, 333c), and 
being made by junction in the second coil of the above, and a group (31b) in the first coil of the above, 
and a group (31a). 

[Claim 5] The aforementioned electric conductor (33) is arranged only in the direction of a path in the 
aforementioned slot (35), and it sets in the first coil of the above, and a group (31a). the aforementioned 
electric conductor (33) The aforementioned electric conductor (33) with same array turn from the 
direction outermost-layer-of-drum side of a path within the slot (35) of 1 and array turn from the 
direction innermost layer side of a path within other slots (35) is connected. In the second coil of the 
above, and a group (31b) the aforementioned electric conductor (33) The stator of the AC generator for 
vehicles according to claim 3 or 4 characterized by connecting the aforementioned electric conductor 
(33) which is extended by the hoop-direction retrose by turns from the direction outermost-layer-of- 
drum side of a path within the slot (35) of 1, is extended from a different slot (35), and adjoins in the 
direction of a path. 

[Claim 6] The coil (312 314) of the aforementioned wave winding is the stator of the AC generator for 
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vehicles of any one publication of a claim 1 to the claim 5 characterized by being enclosed by the coil 
(311 313) of the aforementioned lap winding. 

[Claim 7] The aforementioned stator winding is the stator of the AC generator for vehicles of any one 
publication of a claim 2 to the claim 6 with which even the aforementioned slot (35) is characterized by 
the neighboring number of turns being a turn (4n+2) (n : natural number). 

[Claim 8] It is the stator of the AC generator for vehicles of any one publication of a claim 2 to the claim 
6 with which 2 ****s of the aforementioned stator windings are used as the coil whose neighboring 
number of turns is a turn (2n+l) (n : natural number), and even the aforementioned slot (35) is 
characterized by carrying out parallel connection of this coil carried out 2 ****s. 



[Translation done.] 
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is contained in the aforementioned stator winding The coil (311 313) of a lap winding and the coil (312 
324) of a wave winding are connected, and it is constituted, in the one aforementioned slot (35) It is 
characterized by arranging the aforementioned electric conductor (33) which constitutes a part of coil 
(311 313) of the aforementioned lap winding, and the aforementioned electric conductor (33) which 
constitutes a part of coil (312 324) of the aforementioned wave winding. 
[Claim 2] The AC generator for vehicles according to claim 1 characterized by for even the 
aforementioned slot (35) hitting (4n+2), and arranging the aforementioned electric conductor (33) of a 
book (n : natural number). 

[Claim 3] A stator core with two or more slots (35) (32) The stator winding which comes to connect two 
or more electric conductors (33) with which the aforementioned stator core (32) was equipped. It is the 
stator of the AC generator for vehicles equipped with the above, to the aforementioned stator core (32) 
Even the aforementioned slot (35) hits (4n+2), and the aforementioned electric conductor (33) of a book 
(n : natural number) is arranged. The first coil and group (31a) which are formed in one side of the shaft- 
orientations end face of the aforementioned stator core (32), and come to arrange the connection of the 
aforementioned electric conductor (33) to multiplex, It has the second coil and group (31b) which are 
formed in another side of the shaft-orientations end face of the aforementioned stator core (32), and sets 
in the second coil of the above, and a group (31b). the aforementioned electric conductor (33) It is 
characterized by connecting so that the coil (311 313) of a lap winding and the coil (312 314) of a wave 
winding may be intermingled. 

[Claim 4] Connection of the aforementioned electric conductor (33) is the stator of the AC generator for 
vehicles according to claim 3 characterized by being made by the turn section (331c, 332c, 333c), and 
being made by junction in the second coil of the above, and a group (31b) in the first coil of the above, 
and a group (31a). 

[Claim 5] The aforementioned electric conductor (33) is arranged only in the direction of a path in the 
aforementioned slot (35), and it sets in the first coil of the above, and a group (31a). the aforementioned 
electric conductor (33) The aforementioned electric conductor (33) with same array turn from the 
direction outermost-layer-of-drum side of a path within the slot (35) of 1 and array turn from the 
direction innermost layer side of a path within other slots (35) is connected. In the second coil of the 
above, and a group (31b) the aforementioned electric conductor (33) The stator of the AC generator for 
vehicles according to claim 3 or 4 characterized by connecting the aforementioned electric conductor 
(33) which is extended by the hoop-direction retrose by turns from the direction outermost-layer-of- 
drum side of a path within the slot (35) of 1, is extended from a different slot (35), and adjoins in the 
direction of a path. 

[Claim 6] The coil (312 314) of the aforementioned wave winding is the stator of the AC generator for 
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[Claim 7] The aforementioned stator winding is the stator of the AC generator for vehicles of any one 
publication of a claim 2 to the claim 6 with which even the aforementioned slot (35) is characterized by 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the stator of the AC generator 
for vehicles which can be carried in vehicles, such as vessels, such as a passenger car and a truck, about 
the AC generator driven with an internal combustion engine. 
[0002] 

[Description of the Prior Art] What constitutes the coil of one phase as coil structure of the stator of the 
AC generator for vehicles using a successive line without eye the next is known. Moreover, the structure 
which joins the edge of a segment and constitutes a series of coils is known using the segment of a large 
number (this crooked portion is hereafter called the turn section) beforehand crooked in the shape of a 
hairpin. 

[0003] As a stator of the AC generator for vehicles using the segment, composition given in an 
international public presentation^ 92nd ] No. 06527 pamphlet (1992) is known. The joint of a segment 
is annularly arranged in one side of a stator core, and the composition make junction by soldering or 
welding easy to automate is proposed by the above-mentioned conventional technology. According to 
the composition shown here, four segments are arranged in a slot. And the segment corresponding to 
each reversal connection and middle connection of a coil is created individually beforehand, it arranges 
in a slot, and the wave volume stator winding of 4 turns is formed per one phase by joining these. 
[0004] 

[Problem(s) to be Solved by the Invention] For the international public presentation^ 92nd ] No. 06527 
pamphlet (1992), the wave winding of 4 turns is formed in an outer layer [ within one slot ], and inner 
layer side like drawing 13 using the segment arranged two [ at a time ]. The coil specification view for 
one phase is shown in drawing 12 . Here, the number on a par with the central horizontal single tier of 
drawing expresses the slot number. Moreover, the solid line of drawing 12 expresses the coil of 1 turn 
which consists of electric conductors inserted in the position of A of drawing 13 , similarly, in the 
dashed line, B and the two-dot chain line correspond to C, and the dashed line corresponds to the 
position of D. 

[0005] Two or more basic segments 105 with the same length and the same configuration are contained 
in two or more segments. This basic segment 105 is arranged so that the two bays may be located in 
basic 1 pole-pitch remote slot, respectively. And two or more basic segments are arranged regularly, and 
the coil of 1 turn which carries out a stator core 1 round is formed by being joined regularly. 
[0006] However, with this conventional technology, since four electric conductors are held in one slot, 
the wave winding which carries out a stator core 4 round is formed. For this reason, in order to carry out 
the series connection of the wave winding of each periphery, the variant segment of a configuration 
which is different in a basic segment 105 is used. With this conventional technology, the variant 
segment 102 which connects the variant segment 101 which connects the 3rd round with the 100 or 2nd 
round of the variant segment which connects the 2nd round with the 1st round and the 3rd round, and 
the 4th round is used. 
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[0007] Furthermore, in order to form two leader lines XI and X2 as an outgoing end of a coil, two 
variant segments 1 03 and the variant segment 1 04 are used. Therefore, with this conventional 
technology, in order to form the coil of 4 turns of one phase, a total of five variant segments are needed, 
thus, with the composition of the conventional technology, the variant segment of "T+l" book is made 
required to the number "T", i.e., number of turns, of the electric conductor arranged in a slot From such 
a number of turns, with the composition which needs many variant segments, the arrangement work of a 
segment is done complicated and productivity is reduced. 

[0008] Moreover, in electric conductor arrangement of the inside-and-outside double layer of the 
conventional technology, and a hoop-direction double row, the slot of the large cross section is searched 
for and the cross section of the teeth which let magnetic flux pass relatively must be decreased. Now, the 
magnetic flux to interlink will decrease. Moreover, although it is necessary to arrange so that an electric 
conductor may make even layers in the direction of a path in a slot in order to avoid interference of the 
basic segment in a coil end and to arrange a basic segment regularly in a coil end, with the conventional 
technology based on the direction of path two-layer, and hoop-direction 2 train, realization is difficult in 
the many turns of 4 or more ****** s . 

[0009] For example, although six turns can be constituted if a hoop direction is made into three trains, 
the slot of big width of face is searched for, and there is a trouble that the cross section of teeth decreases 
relatively. Furthermore, the interval of the hoop direction of the joint which joins a segment becomes 
small, and the insulation between joints becomes difficult. For this reason, the composition which makes 
the train of a hoop direction two or more trains has a practical problem. 

[0010] Moreover, if the layer of the direction of a path is made into four layers, although eight turns are 
possible, since the electric conductor of the multiple of 4 is held in 1 slot, only the coil of the specific 
number of turns can be constituted. Now, the output characteristics by which the flexibility of the 
number of turns is low and is needed for the AC generator for vehicles might be unrealizable. Moreover, 
with the above-mentioned conventional technology, there is a publication of the purport that a stator 
winding can be made into a lap winding (loop volume) using a segment. However, the publication 
which is the grade which can carry out the lap winding which used the segment is not carried out to the 
above-mentioned conventional technology. 

[001 1] this invention aims at offering the stator of the AC generator for vehicles with the coil with 
which may be satisfied of the output characteristics demanded, avoiding interference of the basic 
segment in a coil end. this invention aims at offering the stator of the AC generator for vehicles with the 
predetermined number of turns called for, avoiding interference of the basic segment in a coil end. 
[0012] this invention aims at lessening the number of variant segments, this invention aims at 
suppressing contiguity of the joint of the segment in a coil end. this invention aims at offering the stator 
of the AC generator for vehicles equipped with the coil of an odd number turn. 

[0013] this invention aims to let the junction work of two or more segments offer the stator of the easy 
AC generator for vehicles, this invention aims at offering the stator of the AC generator for vehicles 
which can carry out the junction work of two or more segments with the automated equipment suitable 
for mass production method, without being based on an operator's handicraft. 
[0014] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, in invention according 
to claim 1 The coil (315) of the phase of 1 contained in a stator winding The coil (311 313) of a lap 
winding and the coil (312 324) of a wave winding are connected, and it is constituted, in one slot (35) It 
is characterized by arranging the electric conductor (33) which constitutes a part of coil (311 313) of a 
lap winding, and the electric conductor (33) which constitutes a part of coil (312 324) of a wave 
winding. 

[0015] Since the coil (311 313) of a lap winding and the coil (312 324) of a wave winding are made 
intermingled and the coil (315) of one phase is constituted by this, the output characteristics demanded 
are realizable. In invention according to claim 2, it is characterized by for even a slot (35) hitting (4n+2) 
and arranging the electric conductor (33) of a book (n : natural number). Thereby, the electric conductor 
(33) of the odd multiples of a book (4n+2) (6, 10, 14 ....) is arranged in a slot (35), and a coil can be 
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constituted. 

[0016] In invention according to claim 4, connection of electric conductors (33) is characterized by 
being made using the successive line in the first coil and the group (31a), and being made by junction in 
the second coil and a group (31b). Thereby, each electric conductor (33) is formed as a U character-like 
segment (331, 332, 333). And in the first coil and a group (31a), electric conductors (33) will be 
connected in the turn section (331c, 332c, 333c) of a U character-like segment (331, 332, 333). 
Moreover, in the second coil and a group (31b), although electric conductors (33) will be connected by 
junction, since junction of electric conductors (33) can be centralized on the second coil and a group 
(31b), it becomes possible to make a manufacturing process easy. 

[0017] In invention according to claim 5, an electric conductor (33) is arranged only in the direction of a 
path in a slot (35). In the first coil and the group (31a), as for the electric conductor (33), the electric 
conductors (33) with same array turn from the direction outermost-lay er-of-drum side of a path within 
the slot (35) of 1 and array turn from the direction innermost layer side of a path within other slots (35) 
are connected. In the second coil and the group (31b), the electric conductor (33) is characterized by 
connecting the electric conductors (33) which are extended from a slot (35) which is extended by the 
hoop-direction retrose by turns and is different from the direction outermost-layer-of-drum side of a path 
within the slot (35) of 1, and adjoin in the direction of a path. 

[001 8] Since the joint for this forming the coil (3 1 5) with which the lap winding (311 313) and the wave 
winding (312 314) were intermingled in the second coil and a group (31b) turns into the edges of the 
electric conductor (33) located in a line in the direction of a path, a junction process can be made still 
easier, moreover, slot (— with the composition using the U character-like segment by the case where it is 
six with few electric conductors (33) per [ 35) ] In the first coil and a group (31a), the electric conductor 
in the maximum outer-diameter layer of the slot (35) of 1 and the maximum bore layer of other slots 
(35) is formed of a large segment (33 1). The electric conductor which is inside only one layer from the 
maximum outer-diameter layer, and the electric conductor which only one layer has outside from the 
maximum bore layer of other slots (35) are formed of an inside segment (332). The electric conductor 
which two-layer has inside from the maximum outer-diameter layer, and the electric conductor which 
two-layer has outside from the maximum bore layer of other slots (35) are formed of a small segment 
(333). 

[0019] Therefore, after fabricating the turn section (331c, 332c, 333c) of a large segment (331), an 
inside segment (332), and a small segment (333), three are arranged and it can introduce into a slot (35) 
simultaneously. Moreover, it is also possible to fabricate simultaneously the turn section (331c, 332c, 
333c) of a large segment (331), an inside segment (332), and a small segment (333). Moreover, if a 
stator winding is constituted in this way, the variant segment from which a large segment (331), an 
inside segment (332), a small segment (333), and a configuration differ can be held down to five. By the 
above, productivity is raised further and a manufacturing cost can be reduced. 
[0020] In invention according to claim 6, it is characterized by the coil (312 314) of a wave winding 
being enclosed by the coil (311 3 1 3) of a lap winding. In invention according to claim 7, as for the stator 
winding, even the slot (35) is characterized by being a turn (4n+2) (n : natural number) by the 
neighboring number of turns. Thereby, in order to obtain the desired output of the AC generator for 
vehicles (1), when you need the stator winding of a turn of odd multiples, there is no interference in a 
coil end (31a, 31b), and regular connection can constitute a coil, 

[0021] In invention according to claim 8, it is characterized by using 2 ****s of stator windings as the 
coil whose neighboring number of turns even a slot (35) is a turn (2n+l) (n : natural number), and 
carrying out parallel connection of this coil carried out 2 ****s. Thereby, in order to obtain the desired 
output of the AC generator for vehicles (1), when you need the stator winding of an odd number turn, 
there is no interference in a coil end (3 la, 3 lb), and regular connection can constitute a coil, 
[0022] In addition, the sign in the above-mentioned parenthesis shows a correspondence relation with a 
concrete means given in an operation form to mention later. 
[0023] 

[Embodiments of the Invention] Hereafter, the AC generator for vehicles of this invention is explained 
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based on each operation form shown in drawing. n fo _ of ^ 

£2E ITS ."i^^'^ontrdre AC generaL for veWe.es and d^ing 

w htch wo*s as a Held, the honsing 4 whieh supports a stator 2 and a rotator 3 and 5 
thich changes ac power into ^^^^S^T&SSSm > - 
S — 3 s trrX^pn f J.-, rotation drive - carried ont 

™ed a" eSTnterva s so that the stator winding of a three phase circuit may be held. 

m0271 The stator w nding with which the slot 35 of a stator core 32 was equipped can be grasped a 1 

conductor Tf^^^^^^^tacttt. by the continuons conductor, and two 
25£ ^cotouctors are ^ cSation section. Moreover, in one coil and section of an 

X S a sta,or ^cora 32 Z e'echic conductors are connected by joining the edge of two elec«nc 



mn28?One electric conductor in each slot 35 is making other one electric conductor in the slot : 35 

the slot 35 besides a predetermined pole pitch remote, and the pair. 
S^Fo?S^te dectric conductor of 1st layer 331a within the slot 35 of 1 is making electric 
[0029] F or e ^P f J J ie ^ f the 6th layer wit hin the slot 35 besides 1 pole-pitch remote towards the 

and re pair ot toe 4tn flayer direction of a clockwise rotation of a stator core 32. 

Th" even ^^S^ll?^ conductor held in the slot is arranged so that the electnc 
condurtor art pair which are symmetrically located about the direction of a path may be made. 
^SmZSt^^c conductor which makes these pairs is connected by going via the turn sections 
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331c, 332c, and 333c by using a successive line in one edge of the shaft orientations of a stator core 32. 
Therefore, in one edge of a stator core 32, the successive line which connects the electric conductor of 
the 2nd layer and the electric conductor of the 5th layer will surround the successive line which connects 
the electric conductor of the 3rd layer, and the electric conductor of the 4th layer. Moreover, the 
successive line which connects the electric conductor of the 1st layer and the electric conductor of the 
6th layer will surround the successive line which connects the electric conductor of the 2nd layer, and 
the electric conductor of the 5th layer. Thus, the connection of an electric conductor which makes a pair 
is surrounded in one edge of a stator core 32 by the connection of an electric conductor which makes 
other pairs held in the same slot 35. A inner layer coil end is formed of connection between the electric 
conductor of the 3rd layer, and the electric conductor of the 4th layer, a medium-rise coil end is formed 
of connection between the electric conductor of the 2nd layer, and the electric conductor of the 5th layer, 
and an outer layer coil end is formed of connection between the electric conductor of the 1st layer, and 
the electric conductor of the 6th layer. 

[0031] on the other hand - electric conductor of 2nd layer 332a within the slot 35 of 1 - the direction of 
a clockwise rotation of a stator core 32 - turning — electric conductor of 1st layer 331a' within 1 pole- 
pitch remote and other slots 35 **** the pair is made Moreover, electric conductor of 3rd layer 333a f 
within the slot 35 of 1 It turns in the direction of a counterclockwise rotation of a stator core 32, and is 
electric conductor of 4th layer 333b' within the slot 35 besides 1 pole-pitch remote. Electric conductor of 
5th layer 332b within nothing and the slot 35 of 1 turns a pair in the direction of a counterclockwise 
rotation of a stator core 32, and it is electric conductor of 6th layer 331b' within the slot 35 besides 1 
pole-pitch remote. The pair is made. And these electric conductors are connected by junction in the 
other-end section of the shaft orientations of a stator core 32. 

[0032] Therefore, in the other-end section of a stator core 32, the joint which connects the joint which 
connects the joint which connects the electric conductor of the 1st layer and the electric conductor of the 
2nd layer, and the electric conductor of the 3rd layer and the electric conductor of the 4th layer, and the 
electric conductor of the 5th layer and the electric conductor of the 6th layer is located in a line in the 
direction of a path. An adjacent layer coil end is formed of connection between the electric conductor of 
the 1st layer, and the electric conductor of the 2nd layer, the connection between the electric conductor 
of the 3rd layer, and the electric conductor of the 4th layer, and connection between the electric 
conductor of the 5th layer, and the electric conductor of the 6th layer. 

[0033] Thus, in the other-end section of a stator core 32, without overlapping, it arranges in the direction 
of a path and the connection of an electric conductor which makes a pair is arranged in it. Furthermore, 
two or more electric conductors are offered by the segment which fabricated the electric conductor with 
the straight angle cross section in the predetermined configuration. It is provided by the large segment 
331 which the electric conductor of the 1st layer and the electric conductor of the 6th layer fabricate a 
series of electric conductors in the shape of about U characters, and become so that it may be illustrated 
by drawing 3 . And while the electric conductor of the 2nd layer and the electric conductor of the 5th 
layer come to fabricate a series of electric conductors in the shape of about U characters, it is provided 
by the segment 332, and the electric conductor of the 3rd layer and the electric conductor of the 4th layer 
are offered by the small segment 333 which comes to fabricate a series of electric conductors in the 
shape of about U characters. 

[0034] The large segment 331, the inside segment 332, and the small segment 333 constitute a basic 
segment 33. And a basic segment 33 is regularly arranged into a slot 35, and the coil which carries out 
the surroundings of a stator core 32 4 round is formed. However, the turn section which connects the 
segment which constitutes the leader line of a stator winding, the turn section which connects the 2nd 
round with the 1st round, the turn section which connects the 3rd round with the 2nd round and the 3rd 
round, and the 4th round consists of variant segments from which a basic segment 33 differs in a 
configuration. And in the case of this operation form, the number of a variant segment becomes five per 
one phase. 

[0035] About X phase which is one phase of the three-phase-circuit coils, a coil specification view is 
explained from drawing 4 using drawing 8 . A narrow solid line shows a narrow dashed line and the 3rd 
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■ ■ ,• a k.A ti™. thick the 5th laver and a solid line thick the 6th layer show 
layer, and a two-dot chain line, a das hed 11 me thick the 5th ayer, ^ case js _ first coil 

[ the is. layer ] the 4ft layer ^S^'ES*; fte second coil and gronp 

^SC*S rjESSE ft^her .ocated in a line in fte center of drawing a, a 

horizontal single tier expresses the slot number. No , of _ _, 

[0036] First, as shown ™ drtnangj 1 a *^"»^£Z£Z a ^ of the 1st layer to which the 
number. In fte second coil and group , 31b fte edg o .me eie 

edge of the electric conductor of the 2nd layer which ^f^^^f ^ ^ of a stator core 32, and 
beside* 1 pole-pitch remote towar ^STSSwMA^^rf^of 1 again are joined to fte 

£ fte S. And the , s« coil 31. of fte lap winding of 2 turn, , S formed P« lot 

[0037] Moreover, as shown m towmg_5 , tn the second ™W'*" rf| J electric conductor 

trfumlS 

SS £ K r^tSS 4 ^ -e winding of 1 mm is formed 

& fte coils 31 l^^taj^ « >*™ ft ™ antt^' 
^oScoii ^B^e^e XX5 o°f me 3rd col. 3?3 and fte edge XX6 of fte 4«h col, 314 are 

335 which it nas, me s^S" 1 * 111 ff . nn thp moment 37 which has the turn section which 

coil 312, and t d^So o7te 4ft coil 314, and fte cot. edge X. .t 

whthhas fteseg^n, 338 anl fte coi. edge X2 which i, has. .. can exp.am as 

b: t ^ rNo r^r 4 d z»^ 

^„taco« wWch !jls regulariy as mentioned above andean be doneby cuftng mm secrion 333c of 
the small segment 333 inserted in the slot 35 of Ko. and No. 34. dawtag6 , and can 

£= ^ wift Y ~lkh ^nlus^ed as fte neutra. point And as shown in <«2 > 
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332c of the U character-like inside segment 332, and is inserted from the one side of the shaft- 
orientations side of a stator core 32 so that turn section 332c of the U character-like inside segment 332 
may surround turn section 333c of the U character-like small segment 333. that time — one electric 
conductor 332a of the inside segment 332 is inserted in the 2nd layer of the slot of the above 1, and one 
electric conductor 333a of the small segment 333 is inserted in the 1st layer of the slot of 1 of a stator 
core 32 for one electric conductor 331a of the large segment 331 at the 3rd layer of the slot of the above 
1 Moreover, as for electric conductor 331b of another side of the large segment 331, the electric 
conductor which is another side of the inside segment 332 is also inserted in the 5th layer of a slot 
besides the above from the slot of the above 1 of a stator core 32 at the 6th layer of a slot besides 1 pole- 
pitch remote at a clockwise rotation, and the electric conductor of another side of the small segment 333 
is also inserted in the 4th layer of a slot besides the above. 

[0044] consequently, it is shown in drawing 2 — as — as the electric conductor above-mentioned from an 
innermost layer side to the slot of 1 - Bays 331a, 332a, and 333a, 333b 1 , 332b 1 , and 331b - 1 It is 
arranged at a single tier, here - 333b', 332b 1 , and 331b - 1 They are an electric conductor within the slot 
35 besides 1 pole-pitch ******, and the bay of each large minor segment which is making the pair. 
[0045] In the second coil and group 31b, Joints 33 Id and 33 le are leaned in the direction in which the 
large segment 331 opens the electric conductor located in the 1st layer and the 6th layer by 1.5 slots after 
insertion. And Joints 332d and 332e are leaned in the direction in which the inside segment 332 closes 
the electric conductor of the 2nd layer and the 5th layer by 1 .5 slots. And Joints 333d and 333e are 
leaned in the direction in which the small segment 333 opens the electric conductor of the 3rd layer and 
the 4th layer by 1.5 slots. 

[0046] The above composition is repeated about the segment 33 of all the slots 35. and the second coil 
and group 31b — setting - joint of 1st layer 33 Id 1 332d of joints of the 2nd layer — and Joint of 3rd layer 
333d' Joint of 4th layer 333e' And joint of 5th layer 332e, and joint of 6th layer 331e' It is joined by 
meanses, such as welding, ultrasonic welding, arc welding, and soldering, and connects electrically. 
[0047] In addition, a basic segment 33 is fabricated by the copper monotonous shell, the press, etc. by 
the abbreviation type configuration for U characters. The large segment 331, the inside segment 332, 
and the small segment 333 may be fabricated individually, and may fabricate three copper monotonous 
shells simultaneously. Moreover, each segments 331-333 may twist and form an electric conductor with 
a linear straight angle cross section. The configuration of the turn section is good also not only as the 
typeface of KO as shown in drawing 3 but circular. 

[0048] With this operation form, the composition which arranges this in one slot 35 is adopted by 
making into one unit the 4n+2 electric conductor (n : the natural number and this operation form n= 1) 
arranged in the direction of a path in the slot 35. And on the other hand, m electric conductors are made 
to incline in ** over the perimeter of a stator core 32 the inner layer side which comes out of one slot 35, 
and m electric conductors are made to incline in the other directions over the perimeter of a stator core 
32 in one edge of a stator core 32 the outer layer side which comes out of one slot 35. Moreover, the 
4n+2 electric conductor which comes out of one slot 35 is made to incline in the direction of alternation 
over the perimeter of a stator core 32 in the other-end section of a stator core 32 for each class. 
[0049] By adopting this configuration, almost all electric conductors are offered by the basic segment 33 
of the shape of U character arranged multiplex. In addition, the proper place is equipped with the variant 
segment. In addition, it is m= (4n+2)/2. One coil and group are formed in the turn section arranged in- 
fold [ of these basic segments 33 ]. Moreover, the coil and group of another side are formed at the edge 
which projects from the stator core 32 of these segments. 

[0050] The point of two or more segments is joined in the coil and group of this another side. Especially 
two or more joints [ form / operation / this ] are exposed to the front face of a coil and a group, and it is 
arranged annular / multiplex /. namely, all joints — a coil and a group — it is arranged most outside and 
arranged regularly For this reason, junction equipment can be made to reach from an outside directly to 
all joints. And positioning of the junction equipment to a joint can be ensured and advanced automation 
of a junction process is attained. 

[0051] This joint is arranged so that it may make annular [ m-fold ], and it forms a series of stator 
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windings in collaboration with the turn section ^^^^^^^ 
an opposite side. And the coil of a top winding ^*?~J£ a ™ ^ one foil and group Connect 
stJr winding of one phase. Namely, ^.^SSSS^SSd^ wimin the slot 35 of two 

^^«o»S^=> 3 - — in which the coi, 
$ winding and the coil of a wave ^ ^Ttnt above-mentioned composition, 

can constitute a coil from arrangement of a basic segment 33 workability can be 

equipment, the alignment to a part welding, forms me three-fold turn section so 

[0053] Furthermore, in the first co.l and group 31a, *«<®™ n ! ' » d the inside segment 332 may 
Lt the large segment 331 ^S^^SSS^S^SSmJS^ are arranged and 

three simu— y in the fabricating 

operation of the ^^^^^^sSm^ so mat the coil of me lap winding formed 
r0054] Moreover, the coil ot this operation ionn is ^ enclose 

obtained. obtained onlv by the lap winding is realizable by 

cnmom^^ 

t2 rorm, i, is compatible in me outstanding 
^ t^T^r~^ of turns than me frrs, operation form is 

realizable as follows mmiher n f several N= turns of the electric conductor within a slot - 

[0057] the first operation form " ^^Sor within a slot ] - in the case of 

although referred to as (T) -0 - several l oi uic ciowu ^vamnle as n= 2 the electric 

N=4n + 2 <n : narural number), the same -^i^^SiL With this 2nd 
conductor withh, , a slo. j« ^^t^^^^^^" * *» « ° f 

^?oT2r re :hSuTrf o r 

shoeing the firs, coil in the segments 

a lap winding is formed by the 5tn-told segment D y uic 3rd . fold wave winding, the inside to a 

of the shape of U character put on ^^^^^^^Znm^ these by the 
double eye and a segment, and inside to ]. And °ne coil can De ooun y b . g 

variant segment like the first operation fonn In ^2£r of the increas^g variant segments is 2. 
formed of two U character-like segments added, the number ot »e incrwang var g 
[0058] When the number of electric conductors per slot increases like 14 and 18, the same 
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obtained by forming a lap winding by every ^^5^^^^^^ 
SK tfflSliS SfflSS SSM « , suffcient per one pbase, 

Se^or rttlprovemen. in prodoetivity is possible for posit.on.ng of we.dmg 

ST^errnoHr S l^ffi-'T^^ and i, can induce into a sjo. 
Kaneot^Tr £ Zufacture Jo or more simultaneously in to fabrieatmg operanon of the nam 

S^of^taS^er slot (A : natural number) book two, and carrying out parallel connection. 

S^lS^uSSSn In this case, in both coil ends, junction connects and an electric conductor 

t^^SJ^A^^ coil end > the J oint is located t0gether WUh annUl3r [ ° f iT ° r Tf 1 
f^r^5i?SaS of another side, it is located so that other joints may surround the joint of 1 

gS] ] MS^?iTone coil end, it is good also as composition which <^^«^^^ 
of 1 aid connected the electric conductor which adjoins in the direction of a path by the U character like 
^JL^Stte coU end of another side. In addition, although the leader line was formed in the first coil 
Xoup 3* sTde wSh LTLd operation gestalt from the above first, you may form a leader line in 

SjESJ^ th^resultant pulse number of a stator winding, and the 

[0064] i M ^^ r ' ^ e /™ u ^ according to the output characteristics demanded. For example, arbitrary 
^l^Z^cni^S^ stator winding of five phases, are employable. Moreover it is 
gooSl o as a ^usS number of double precision in the pole of a stator to the pole p of a rotate. , and h e 
££jn£2£S* number n of a stator winding. For example, a stator core equipped with 72 slots 

used about the rotator of 12 poles, and the stator winding of a three phase circuit. In this 
coZosi ion 2 set of stator windings by which three-phase-circuit connection was earned out can be 
™3.,ted And necessary output characteristics can be obtained by compounding the output of each 

under 2 same output, since the cross section of an electric conductor can be made 

ro^VrS operation gestalt, although the stator winding carried out 

^ 2LtioTo^X phas e , Y phase, and the Z phase and formed them, delta connection of X phase Y 
ntse ^^d he Z Phase may be carried out, and it may form them. Moreover, with the above-mentioned 
option ^SLugh tbc segment used the thing of a straight angle cross section, from a viewpoint 
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of a space factor, the bays 331a, 331b, 332a, 332b, 333a, and 333b held in a slot 35 at least may be 
wanted to be straight angle cross sections, it may be carried out, and a bur and a round-head cross 
section are sufficient as it. 



[Translation done.] 
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NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] What constitutes the coil of one phase as coil structure of the stator of the 
AC generator for vehicles using a successive line without eye the next is known. Moreover, the structure 
which joins the edge of a segment and constitutes a series of coils is known using the segment of a large 
number (this crooked portion is hereafter called the turn section) beforehand crooked in the shape of a 
hairpin. 

[0003] As a stator of the AC generator for vehicles using the segment, composition given in an 
international public presentation^ 92nd ] No. 06527 pamphlet (1992) is known. The joint of a segment 
is annularly arranged in one side of a stator core, and the composition make junction by soldering or 
welding easy to automate is proposed by the above-mentioned conventional technology. According to 
the composition shown here, four segments are arranged in a slot. And the segment corresponding to 
each reversal connection and middle connection of a coil is created individually beforehand, it arranges 
in a slot, and the wave volume stator winding of 4 turns is formed per one phase by joining these. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the cross section of the AC generator for vehicles of the first operation gestalt of this 
invention. 

[Drawing 2] It is the partial cross section of the stator of the first operation gestalt. 
[Drawing 31 It is the typical perspective diagram of the segment of the first operation gestalt. 
[Drawing 4] It is the partial coil specification view of the stator of the first operation gestalt. 
[Drawing 5] It is the partial coil specification view of the stator of the first operation gestalt, 
[Drawing 6] It is the partial coil specification view of the stator of the first operation gestalt. 
[Drawing 7] It is the partial coil specification view of the stator of the first operation gestalt. 
[Drawing 8] It is the partial coil specification view of the stator of the first operation gestalt. 
[Drawing 9] It is the circuit diagram of the first operation gestalt. 

[Drawing 10] They are the first coil of the stator of the second operation gestalt, and the ** type view of 
a group. 

[Drawing 11] It is the circuit diagram of the third operation gestalt. 

[Drawing 12] It is the partial coil specification view of the conventional technology. 

[Drawing 13] It is drawing having shown arrangement of the electric conductor within the slot 35 of the 

conventional technology. 

[Description of Notations] 

1 [ - A rotator, 4 / - Housing, 6 / - A shaft, 7 / - A field core, 8 / - 9 A field coil, 10 / - 1 1 The slip 
ring, 12 / — A cooling fan, 31 / — A coil and 31a / — The 1st coil and a group,, 31b / — The 2nd coil and 
a group,, 32 / - A stator core, 33 / — A basic segment, 34 / — Insulator. ] — The AC generator for 
vehicles, 2 — A 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 1] 




[Drawing 13] 
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[Drawing 4] 
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[Drawing 5] 
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[Drawing 9] 
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[Drawing 6] 
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[Drawing 7] 
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[Drawing 8] 
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[Drawing 11] 




10 9 6 7 6 5 A 3 2 1 36 35 34 33 32 31 




106 



[Translation done.] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



7/10/2003 



